
Maroh 6, 1949. 

I have the uultures you mmt, and ymw rery inrpressive p&i- 
gree of Z/26 A. Your numbering soheme ia very lngwnious, errad will 
make it much mcwe p&aless to Clis~ss rpbat OOEW up. To be sum 
that f'v8 gotten it straight, I'm sending baok the exq.~ndad line 
pedigree, together with sartain ltieremes. 

First the pedi@ee, The critical cell diriaions seem, of course, 
to Fe tuoae of j and 5, 5 seems to have sesrqeted at its &Lrision 
to irrr give what may bs %nfesrsd to be a haploid sagree;ant (11) 
which thereaf.Ler breec;s trlro (47-41.?; S3-LOk), wc~ c.. di;:l.old hetero- 
zygote whioh divided anZy equationally (12 -- 25,26 -1 51; 219-222) 
for the next 4 gsei'&ions, i'vr"e lookaa iit t!.c b segre{;::irits a little 
f'urthorrand was a little surprised to find that they wars alit 
xyl+ v;i . I probably w1l.Z have mox-e to SAY &bout J-53, but I6seems 
to be unusual in belnq, Xyl-varlagated t-v), but wlth 4 predominant 
to -a Q past ~X~~X%~ACG with E-72 h LB liFcC th ;t - pr&oainat@d 
over + abou-t 13:l among ths segregants, and I have also never 
seen a ohange of type before ti the dip24.ds. I%.is iL>z' Se ::~n exl 
ceptional example OP orossWg-over without reduatlon, but I'll 
have to 100k at it soinc more, If t’r~S?~~~e*J be?l>r~ 5, it ~g;jl_y 
explain why all the 6 ssgrsgants are the mxmorer type I,ac+xyl+, 
Otherwise,this %ype 05 behavior might oall i’ol: tta-stmnd CJSOSS~ 
pVsr 1 or else that ws had a lt'axe$ four-strand double). Z would have 
expeoted, on a rC-stand basis,that a oell like ll., if crossing-over 
oouurred, ml@t give one orossoosr, 23, Itao-x$1+, and one ion- 
crcsso~er, 24, Lau-Xyl-. But 3.t 128 unsafe to try to pnaxdize on 
Just one observation, and 5 may have ahanged type from 11-72. 

How a cell, 
4 

can segE=cgate to one ksploi~ uld one di~loid 
pmduot msy not i easy to explain, but perhaps we oan appeal to 
tho probzble a%l?;inuclecte crondltlon of co11 oells. (Cytoioglcal 
work on N-72 has been started. If the "Stoblnow bodies'" are nuulsl, 
this presumption is justified). Then, we oan imagine that in a binu- 
aleate oell M&&C& one nucleus might sagregx&e, the other raaabn 
df~lold. Of the ssgssgants, one pair ctarries a M~JB Is;trJ$al, which 
shows up in the 6 dasoent; the other doas not segregate from the 
dlploid until 5 ??ivldes, Prom this point of view, the tsrnw 
fissions that you mntioned would be espeoislly Uxterestlng. But 
this kind of explanation can be made to suit almost any segregation 
pattern. f hope that soms slmplsr patterns will turn up. 
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I think your procredure af reaovering miaraaalanies at a very 
early stage is very well advised, and remaY81 me of the mare im- 
portant anxieties I had about this program. 

As to alasslfication: Certainly, aw oell whioh produces arpi;p, 
moe88as must be A heterozygote. f,gkewise, @ny oell which is hama- 
geneaus pver 100 - lOGO colonies is very unlikely to be hetero- 
zygous9 although oonaelvably &t aautd have been a. heterazygate 
whiob segregated uniformly by the tint? sol= ze:cov~~eci. it, 

The oultures whiah have no mosaics, but mixtures af + and -, 
pose anothes problem, espeaially If there are nearly equal im 
numb~ss. Such cultures ooulo represent hetemaygotes whkah have 
segregated completely. They also tight represent the f&rat reduo- 
tion d.ivision of a heterazygote, as oould be verifled by findlng 
an&y twa combinations of faators (includl~g Vr, IIyl and m;rttrltla~) 
in the W.ho1.F ?QpnlNtian* 

-he "lttllzl'. ~~11:: <ue eaost IntemstinG, as f have had ts 
postulate them to aooount for -i&m JeYiation of the Lac segregation 
rrlfio f-r-022 @/ 1 * f 1 -, to xg#xxx3Lx 1 : 7.5 for H-72. Enalosed 
is a draft of 8 manus=rlpt that has hem sent to PNM going over 
tkii3 poini;. 

\?Ln rtaizt?ined on EW, most LX+ prototropho are hetero- 
zygous . Only a few $, at mast, will be pratotrophia segregants. 

I stijJ haverift aheoked direot;ly on the autritlon of H-72 
sc~"~;:,;?x.t:;) but ?vmQd infer tiz-tr at; lmst M, T, <md I, are hetera- 
zygou s . I would also put biotin am M thlamin Into the testing 
nkdici. Wlc~r- we dirifcult to bcor6 for, but ohtimes should not 
be taken ilgalnst the oultures being B- or B - . In test&w the 
uutritLon, simply aad a d.ro~ of d dilute su b ension of freshly 
grown aells (108-c oonver&M-J.y scraped from nutrient; agar) to 
10 32 of la;miLal. liquiii xiediu.31 suy;*;Cem&$&d as follows: 

a. Bbl %TL (+) 
b. Bffi w.’ ( -14 

Lack of gruw-th aP'-l;er 24-36 h, ;tn 

11 E 
bT) 

-X denai;es a re yuirament for X, 

2 bw 
provided them is adequate gsov&h 
in the + oulfure. You will, of aaurse, 

have to uee well-cleaned @aElc;:Yare, and 
dilu*e inacula. Controls with known parents 
izre8irab-le. 

Reverse-mutbtian aertalnly does aaeux, 
pressure an laatose-El@. 

and is pushed by areleative 

(Abstract reprint emlosed 
&eEederberg is studySng this system. 

T . ft should aause no trouble except In 
uultures repeatedly trtisferred an EMSLau, Reversion has nothing 
to da with the segregation phenomenon. 

I can see no pressing advantage to send* the ariginsl aultures, 
provided uare is taken to lnalude a aamplete sample (i.e., no fresh 
single-oolony isolation), Far now, I would appreciate getting the 
mosaic singleioell-Isolates as well as the segregants, but this 
should npt be neoelasary later, 
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You have the best eat%mata of the frequermy of aegregatlon in four 
pedigree. C'uC of 8 suoosssful fissions of a heterazygote, there was 
one segregation. This Beems quite reasonable from the sectored 
appearance of the oolonies on Z&B, Assming thnt dfplolds arrdli hap- 
loids grow at the l~ame rate, this ~peano, on a SOI@ average, that 
the ~lroportion of hetarozygotes will dimXnish by l/8 Ftaoh flslslon 
OyQle, i - se., %%xamm-mem 
LB that a heterozygote is lost every t)?ird generation. 
This means that the dlploida will inorease T-fold aaoh tnree mgtts, 
the haplolds ~I.11 inureasa 8-fo3.A: plus one for es.ah diplold, 
ff h is the number of heteroeygotes 2nltially, and s the segregants, 

i& m 7h % 
- 8s + h, where the t&me unit is three 

generations. I ran across these diff'erentlal equations once before 
in co-xicctlo:~ with Gome y-east work, wld one @a: 

and, for the boux+ry oondition of a population starting from . - - a 

H-72 is a prototroph from the C~OES mentioned in my letter 
Ho-v, 15. 3"uooA.na+u~ Is put in EJMS-f,ac LO th:.?; Lrc- X-E- 
be detected ss white ccle~!.ew, You ,' prototrophs 
probably dent t s,esC 'bo USC it for >o!-? !?vr;-,.~:i";*r j 

I'm sending E, oolk K-12, Yw which rec?l;irc:j biotin. Bernard 
D. Davis, in New York, also has some swh. 

Ew: us 
reprint. 


